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The Principles of Electro-Therapeutics. 


BY DR. T. PROCTOR HALL, 


A pay at the ul | 4 
I t know! chemical and de 
eft ‘ nic i of +) 
\ iccurate ( 1 + 4 sur- 
( » the ses: al ! rily con- 
" ey n s. This 
r : } I s f ! ( straimm 
( re I ire et rth tn I vn is di- 
r ir a , f of ¢ | t ipacity 
ma I Ll is seve! es as great 
ELECTRIC CUT NTS I tiv W is. the effect of 
sent t pra é ‘ . more ro- 
Lat il n I na 0 ‘ r mica 
} | lor ~ nos I than i I e dielec- 
\ ect t n et- s almost 
j Ters f S t w te v 3 nductor 
r According to . ry ( nveys an 8 t to 
( ~ 2 wx I ~ \ | = 
| If l ro- 
: ce : tes a 
| t \ s is ! 1 rota- 
, \ De! rot ' f its { \ t ob- 
} ns is called a sery ’ t tat vl 1 18 
A substance, s . e pers indea 
whose atoms are so firn fixed in their to the one stands facing him. The 
relation to each other that no such con sal rrent (rotatior s therefore at the 
tinuous rotation is possible, is called a same time both positive and negative, ac- 
chat rdine to the point of view The dif- 
By an electromotive force, Which, ac- ference between a positive and a negative 
cording to this theory, is a polarizing and current is relative only 
rotating force, the atoms of any substance The direction of a current of low po- 


may be rotated to some extent. Inanon-_ tential may be found in several ways. If 
conductor the extent of the rotation is in the current passes near a magnetie needle 


direct proportion to the force applied, and which is free to turn, the north-seeking 
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end of the needle tends to point in the 
direction of the atomic rotation near it. 


If two common seWing needles be in- 
serted into a piece of beef, half an inch 
or more apart, the anode needle sticks 
fast and the kathode needle dissolves the 
surrounding tissues and becomes very 
loose. ‘The direction of an intermittent 


current of high potential, such as is ob- 


tained from a static machine, may be de- 
termined fron the appearance of the 
spark. When the spark gap is small, the 
spark has a short white streak at the 
kathode, a long white streak at the anode, 
and a fainter violet line across the middle. 
When the electrodes are far apart the 
spark appears to branch from the anode 


or positive pole, which forms the trunk, 
and the branches, after disappearing, seem 
to re-collect into a heavy white streak a 
short distance from the kathode. In either 
case the spark will follow a pointed stick 
which is moved across its path close to 
the anode, while it pays very little atten 
tion to the same stick moved across at the 
kathode. 

\ direct current is one whose rotation 
is in one direction only. If the direction 
of the rotation is periodically changed, 
the current is alternating. These, the di- 
rect and the alternating, are the two main 
classes of currents. 

If some of the atoms in a polarized 
chain belong to a nonconductor they are 
unable to take part in a contimuous ro- 
the can not 

But if 


the electromotive force is sufficiently great 


tation, consequently chain 


rotate, and there is no current 


the nonconducting atoms may be torn 


from their associations and compelled to 


rotate. ‘The nonconductor is in this way 


pierced or broken, and the sudden ex- 


penditure of energy usually gives rise to 


a perceptible amount. of heat and light 
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This phenomenon is called a spark lis 
charge. 
If the electromotive force is not great 


enough to cause a spark, the atoms at the 


surface of the nonconductor remain 
strained further than those in the interior. 
This 


surface 


the 
charg It 


noticed that the strain on one side 


strained condition of atoms at 


is called an electri 
will be 
of the nonconductor is right-handed, 
forming a positive charge, while the strain 
on the other side is left-handed, . forming 
a negative charge, the observer being sup- 
posed in each case to face the surface un- 
der consideration. The absolute direction 
of the rotation is of course the same on 
the two sides. 

If the original electromotive force be 
removed the strained atoms return to their 
normal position, and in so doing produce 
The 


positive charge, which was produced by 


a current in the opposite direction 


a positive current passing toward the sur- 
face, produces a positive current from 
that surface, and similarly with the nega 
tive charge. 

Along the sides of the rotating chains 
of atoms the elastic ether (which may be 
thought of as a soft solid) is displaced to 
a slight extent in the direction of the ro- 
tation. This displacement is magnetism. 
From the sides of an alternating current 
proceed magnetic waves which are plane- 
polarized. From the end of a conducting 
chain of atoms which are subjected to an 
electromotive 


alternating force proceed 


cylindrical waves which have all the es- 


sential characters of waves of ordinary 


light. 

The rotating atoms in a conductor 
strike against each other and against 
other atoms, and impart to them an 


increase of vibratory velocity (neat). 


Some of the energy of the current is 
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ifter it has been used a little time he wand : ‘he splitting takes place in 
il voltage of an incandescent light cir- the same wa s in the double decomposi- 
cuit is one hundred and ter | voltag n hem salts, nat into a basi 
of tr y reuits about ‘ hundred ~~ 7 i = neste 
Ihe nit of resistance is the onn The ‘ ; bo on = ve cur 
resistance of 260 feet (eighty meters) of rent (down s oe tain ll 
N 18 copper wire s one ohn Che — } . , ’ q 
‘ sistal rim wire IS proportienately Darts I ve thy , eity rection (up- 
er iter Une foot of No Oo copper wire aftr Va ; \N 7 thy 7 , 7 . . are 
has a resistance of one ohn The resist , t F 
ince of the man body varies from about ~~ : iil (NaCl) the 
ndred ohms upward, according to so . me and collec 
ti the kind of contact made with its surfac iround the bathode; the chlorin atoms are 
Roughly speaking. the conductance of the the anions and collect around the anode. 
various tissues is in proportion to the In everv case t teaek afin of the 
amount of water contained in each. The urrent is to split the molecule into two 
relation between these three elements, and only two parts But in many cases 
a electromotive force (EF). current (7). and secondarv changes take place, which are 


7) " 5 


resistance (FR) is shown by Ohm’s .Law. —adieaida tie elactetest tn chapicies bal 
considered 
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to be the chemical results of 
conditions formed by electroly 
lic sodium di composes water, 
hydrogen gas and forming « 
2Na+2HOH 


ine chlorin 


forming | 


£as ; | 
changes tak 


The secondary 
same charact 
down by on 


mentary che 


loids are k 


anions. 


The pl vs ol 
rent are mainly 
trodes. Since 


most abundant 


the body, 


may be taken 
produced by el 
the anode we 
and the hardening 
th acid, Near 


oxidization 


ing of tissu 
in particular tl 


blood vessel 


constricted 


the kathode 
peremia Pain 
sure upon nerve 


effect of th 
in any part 
blood supp! 


proved hy 


kathode. Ki 


effect may | 


of derma 


etc.) either 


anode forms 


lum and com 


hVarod hlori 
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the unstable 
S18. Metal- 


setting free 


austic soda: 


\t the anode 


se water, 


and oxygen 


ler 

f/, simular 
’ 

ompounds. 


all of the 


~| } 0 Lie 
solution in 
‘ tre 218 
I ‘ inves 


we have de- 


anode these are 


1 such cases 


astringent 


ve. nutrition 


to ck fi ctive 


es can be im 


rect of the 


, = 
the alkaiine 


as to cause 


the removal 


moles, nevi, 


ised. The 


iss of coagu- 


The kathode 
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softens and dissolves so that the abnormal 
growth is more readily removed by the 
lymphatics. The anode is therefore to 
be preferred where cutting off the blood 
Supply 18 the essential part Of the treat- 


ment, and the kathode where the removal 


of all traces of hypertrophied tissue is 
more important. The kathode is success- 
fully used for the relief of urethal, rectal, 
esophageal and other strictures. A rent 


so mild as not to produce any marked de- 


gree of inflammation is used repeatedly, 
and this gradually dissolves the constrict- 


ed sear tissue. 
Kathode Klectrodes \node 
Molecule 
lons 
Kations Anions 
Basic, metallic or Non-metallic, 
Alkaline, Acid 


Relaxing, Asti ngent, 

Softens and dis Coa ates 
SOLVeOCR, harder ~ 

Causes hyperemia, Causes ischemia, 

a 

Increases pain, Reduces pain, 

Excites, Sedative, 

Deoxidizes, Oxidizes. 


FORESIS. 

The term foresis is applied to the mo- 
tions of the ions when made use of to 
carry medicaments into some particular 
part of the body. The motion of metal- 
lic and basic ions toward the kathode is 
termed kataforesis, and the motion of the 
acid ions teward the anode, anaforesis 
The amount of foresis is dependent upon 
the intensity of the current, and has no 
direct relation to the electromotive force, 
so long as the latter exceeds a few volts. 
Kataforesis has been successfully used 
for the destruction of malignant tumors 
and the sterilization of adjacent tissues 
by heavy currents from amalgamated 
zinc needles. 

When the current is alternating, or 





ee es 








Or st as it e of the direct 
rrent |} t the one have the opportunl- 

ty of reuniting when the current is re- 
If the T na molecules are 

’ nder existir onditione thie ry 
. wm takee place wing t} cher >) 
composition precisely as it was befor 
But such conditions are rarely. if ever, 
found in th tissues The chemical 


cnanges vv wl ich the food s finally OXxi- 


ed are constantly taking place. Elec- 

1 ction facilitates these changes by 
issisting in the decomposition of mole 
es Physiologically this means accele- 
ration of metabolism The ipeutically 
s stimulus s advantageous wherever 
etabolisi s deficient, or where tissue 
debris s accumulated, or where local 
ericidal infection occurs, or where 
ibnermal growths are taking place In 


| of these cases the completion of normal! 


tissue changes removes the pabulum of 
pat} ological cells. 

It is important in this connection to 
note that of the three essential life pro- 
cesses,—nutrition, metabolism and elimi- 
nation,—the alternating current accel- 
erates chiefly metabolism, and it is neces- 
sary to look closely after nutrition and 


elimination by other means. 





pecome 


stronger. The blood vessels, for example, 
. sin t hlood pres- 
_ i! t beats more ro! reepil- 
ra na I r tene- 
~ T nist 

I e] iy be used to 
I t nt f ly cas of oca nv- 
perel n whi s abnormal dis- 
' smaller \d veasela, a 
~ t rease T the sensory reflexes in 

t re n is frequently suflicqent to cause 


a retul to their normal size, which stop 
exudation and cause reabsorption of the 
lation has not vet taken 
place this reabsorption is verv rapid. The 
necessary stimulus may be given by brush- 
a soft feather or a cam- 
el’s hair brush, or by passing the finger 
tips over it very lightly, or by tapping 
gently with a light stick, or by the lips 
of the mother who may “kiss the spot to 


7) 9 


make it we or by the spray or breeze 
from a statie electric machine. Similar 
effects may be produced near the surface 
by an astringent wash, and at a consid- 
erable depth under the anode by the di- 
rect current. Using a mild breeze from 
the positive electrode of a static machine 
the sensory and polar effects are com- 
bined Bruises, varicosities, rheumatie 


swellings and similar painful hyperemic 
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conditions are often promptly relieved by 
this treatment. 

When sensations are greatly increased 
in intensity the normal reflex fails through 
overstimulation of the nerve centers. The 
effects are then irritating, the exact oppo- 
site to what they were before, resulting 
in a hyperemic condition of the part. This 
condition may be obtained electrically by 
any painful application of the current. 
It is advisable where hyperemia is desired 


to combine the chemical effect of the ka- 


thode with the sensory effect of pain. 
Violent stimulation results in a condi- 
tion resembling shock, in which the re- 


flex almost disappears. 
In some persons and in some abnormal 


conditions the senses are excessively 


The sensory 


acute; in others very dull. 
effects are dependent upon the amount 
of sensation and the condition of the 


nerve centers, and not merely upon the 
amount of force applied. 
MUSCULAR STIMULUS. 

Upon the neuro-muscular system elec- 
tricity acts directly to produce muscular 
contraction. These contractions are 
mainly caused by changes in the intensity 
of the current, and the more sudden the 
change the greater is the amount of con- 
traction. For muscular effects it is im- 
portant that the current changes be not 
too rapid to permit of complete relaxa- 
tion, otherwise the circulation is impeded 
by the contractions and no benefit results. 
In treating the nerves the current changes 
When 
the changes are very rapid, say 5,000 per 


second, the conductance of the nerve for 


may be made much more rapidly 


ordinary stimuli is temporarily lost 
IDEATION. 
By ideation or suggestion is meant the 


ideas or 


production or reproduction of 
concepts in the mind of the patient. While 
this can not be done directly by means 
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of electricity, the conditions of electric 
treatment are in most cases unusually fa- 
vorable for it and it becomes, therefore, 
an important part of the treatment. Ideas 
suggested to the patient are consciously 
or subconsciously accepted by his organ- 
ism if the organism is in a receptive con- 
dition. The essence of receptivity is the 
absence of resolution on the part of the 


Hy of 


complete rest, or of nervous excitement, or 


patient. may be in a condition 


} 


of surprise ; in all these there is irresolu- 
tion, and suggestion is then effective 

In taking an electrical treatment the 
patient is introduced to apparatus that is 
strange and mysterious. He is outside of 
his usual conditions. His ordinary men- 
tal routine is interrupted, and his sub- 
conscious mental acts are subjected to new 
directions and impulses. In this bewilder- 
ing maze he looks to one source, the physi- 
cian, for safety and direction. A state- 
ment from his pliysician regarding the 
changes which are being induced in his or- 
ganism causes an expectant attitude of 
the subconscious personality of the pa- 
tient which materially assists in bringing 
about the desired changes. It is not nec- 
essary, in fact it is injurious, to go be- 
yond absolute truth in giving these sug- 
gestions. They must be made clearly, 
confidenily and repeatedly, in order to 
produce the best results. Probably one- 
half of the total effect of electric treat- 
ment in general practice is due to the 
sensory reflexes and suggestion. 

RADIATION. 

The x-rays are believed to be electric 
waves corresponding, to some extent, to 
waves of light. Clinical 
in harmony with the view that the effects 
of waves of light and electricity are very 
like those of alternating electric currents, 
especially high-frequency currents. There 


is first the stimulating influence upon 


observation is 














d oT i d i re. ] . advantageous 
for surface treatment only. X-rays of 
are obtained 


low npenetrative power, ' 


from a low vacuum in also be ap- 
plied only at or near the surface of the 
body. Ravs of high 


penetration which 


are obtained from a tube of high vacuum 

pass without difficulty thru the soft tissues 

and may be utilized for the treatment of 

deeper lesions. 

pass entirely thru thé 
Only those that are 


stopped by the tissues do work there Con- 


Radiations that 


tissues are wasted 


sequently the vacuum of an x-rav tube 


alternating 

constantly 

its polarity. Intermingling with 
1gnetic changes, and to a consid- 
nt identical with them, are in- 

] Mag- 


ing electric « 
in the treat- 


urrents. 
factor 


ment may consequently be 


netism as a distinct 
disregarded, 
as due to the 


and the effects considered 


induced currents only. 
Ether 


exist 


waves and streams of electrons 


almost everywhere. They un- 


doubtedly play a large part in the ques- 
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tion of health and disease. The negative tricity, therefore, is not in any sense a 
electrons, whi are-much smaller and _ specific for any disease, nor, on the other 
more rapidly .moving than the positive hand, may it be considered a cure-all. It 
electrons, are of great therapeutic import- is merely an exceedingly valuable physical 
ance, but be nd this we can, at the pres agent, which, when app ed intelligent j 
ent time, sa Vel tt then ind with the prope! inderstandin f ine 
Klectrolysis es Pp wherever an human organism, can be depended on 
electrie current exis n. Fore- or certain al lefin results. The force 
Sis AlIWAVS a ) ( ( sis. With | ed Cal xact measured the e- 
direct currents 1 lar effects are very sult ca ( re 1 with certainty, so far 
pronounce e! ef] s rela- is tl ectriec s is concern Some 
tive nsign t. Wit cul incertainty rer ns an ilways will re- 
rents the ¢ : l main on the side of the patient he 
ter and becomes met . tion, of the physician is constantly - 
ind foresis becomes issist » mo juired to determine exact pat ' 
le iT fTusior \ sa ondition nd recuperat | \ 
company a of electi ind = patient, and to lge of tl y 
1! ol iracte} of su ) ts extent of the irative agent best ted 
] req l N i { to his conditior The tin has I V 
radiant heat vhen the physician is justified in using 
There is nothi ! ’ I te! : electricity alone in any of its fort ' 
out the therapout Te the purpose of determining its effect he 
In the phys { 3 ‘f general nature of these effects t \ 
el that is ( pt n een determined. The physician’s 
to all conditi n the ». a now is to acai nt himself wit] I 1 
vreat varie ffects tained to use them together with all other avail- 
at the comma) OC ible measures to benefit his patient 
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The Action of the Constant Current on the Vitality 
of Microbes. 
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ness of the tissues, it is a question, in the 


therapeutical employment of the current 


of its interpolar action. Even in cases 
where we place the electrodes directly on 
the injured surface, we do not cause a 
specifically polar effect of the current—in 
the sense as understood in physics. Be 
tween the metal serving as pole and the 
njured surface there must always be an 
intermediate moistened 


} 7,4 ld ] ' ] y 
chamois, wadding, iinen or similar ma- 


layer of liquid 


terial—without which galvanization, wit! 
the exception of a few special cases, is im- 


IX yssible. 


3 In cases. however. where the seat 
y } : 
0 sickness 18 concentrated ! 
vans. such as the lungs. liver. ete., there 
can be no question of the therapeut ( il ap- 


’ 
1 


ication of the polar action of the cur- 


rent. 

In view of these obser ns. | made 
mv experiments in the inner 
In order to have a homoge ~ center. 
with uniformly distributed obes, | 
sowed all cultures (with the cception of 
WV. Prodiaiosus) into beef b nm. | kent 
the liquid containing th lture in a 


glass tube of a diameter of 1 em. and a 
lencth of 20 em. The two ends of the 
tube extended into vertical arms. a. a’. 
each 8 em long. From the middle of the 
tube there arose a similar tube }. T placed 
in a, a’ the electrodes of thick platinum 
needles, which were connected with a bat- 
terv of 40 elements. A milliammeter 
was included in the circuit 
before the galvanization, a culture was 
transferred from the liquid to the central 
tube, and in the case of experimentation 
with animals, there was also made an 
inoculation. Those primary cultures and 
inoculated animals served as proofs. Then 
the circuit was closed, and at determined 


intervals—without breaking the current 
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experimental cultures and inoculations 
were made from the same central tube. 
After but a few experiments with JM. 
Prodigwsus 1 became convinced that cur- 
rents of 20 to 30 milliamperes during a 
period of 10. 15, 30, even 45 minutes, 
produce no sensible change in the vitality 
of the microbes open to our observation. 
Therefore I either had to increase the 
currents or lengthen their duration. But 
stronger currents heat the quid and 
introduce a foreign a 
disturbs the clearness of the experiment 
I. therefore, preferred to increase the du 


f 


galvani ation. 
RESULTS OF THI EXPERIMENTS WICRO- 


COCCUS PRODIGIOSTS, 


The cultures of this microl lv w 

:. : 
mace n gelatin » the 
changes which tl irrent nt 
vitality of this micr be, y the quantity 
of thinned-out gelatine and the quant 


of colored substance (pigment) produced 


by the microb Repeated experiments 
proved that cultures, which were made 
from microbes, subjected one and on 


half hours to the current, showed them- 
selves less developed ter 24 hours, in 
comparison with the proofs, with respect 
both to the quantity 
and the degree of coloring. This differ 
«nce was employed in the cultures, which 


develoned fron microbes ra] iInized for 


After a two- 


hourly galvanization the growth of the 


one and three-fourths hours. 


microbes could be barely noticed. TI did 
not observe the complete cessation of 
growth a single time within the limits of 
these experiments. 
CHICKEN CHOLERA. 
The experiments with these microbes 
had the purpose of learning the influence 


which galvanization exercises on its virul- 


ence and growing capacity. For this pur- 














ee 
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rabbits which had remained alive after 


For this purpose I inoculated a rabbit 
which had been vaccinated 10 days be 
fore, and at the same time treated a proo 
with 1-10 ec. of a culture which had been 
subjected to galvanization for only 350 
minutes. Both died, however, after 14 or 
15 hours A similar negative result was 
nroduced by an experiment with a rabbit 
which had been ino ulated 13 davs before 
nto which I injected—at the same tim 
with a proof—1-10 ec. of a culture which 
had been subjected to a galvanization of 
{5 minutes.* 

As to the question whether galvanized 
microbes give cultures of a lesser virul- 
ence, I obtained positive results by ex- 
periments carried out as follows: I pre 
pared a culture of microbes which was 
galvanized for 1 hour and 40 minutes, 
and which killed a rabbit only after 39 


6 As the question of immunity did not come 
within the scope of this work, and requires a special 
minute examination, I dropped it entirely in the sub 
sequent experiments. 





I twentieth million 


icted fatally on white 


mice 

The experiménts with this, as with the 
previous microbes, were for th purpose 
of studying the action exercised by the 


current, with respect t virulence and 
propagation. The inoculations were made 
subcutaneously on white mice at the root 
of the tail with 1-10 ec 


In the first experiment. which may 


serve as prototvrm for all the others. there 
were noculated : 
I Proof with normal eulture; died 


after 16 hours 


IT After 


utes: died after 40 hours. 


ralvanization of 45 min- 


ITT After calvanization of 1 hour and 
10 minutes; died after 40 hours. 

IV After galvanization of 1 hour 
and 45 minutes; remained alive. 

V. After galvanization of 2 hours and 
10 minutes; remained alive. 

The current strength was 25 to 30 


milliamperes. All cultures made at the 
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same time with the inoculations showed a 
prolific growth. 

All other experiments made in this 
similar 


said that 


manner gave comparatively re- 


On the whole, it can be 


sults. 


a noticeable decrease in virulence of this 


microbe can be detected only after a gal- 


vanization of 45 to 60 minutes. The de- 


crease is in accordance with the length 
of galvanization. After about one and 
three-fourths hours the virulence disap- 


pears entirely with the dose and current 


indicated. 


strength 


I did not observe a noticeable influence 
of the current on the growth of the cul 
tures in these experiments. Does the vi- 
rulence also decrease in the generations of 
steptococci produced from vanized mi- 
crobes ? 

The experiments made for this purpose 
gave positive results. 

The cultures which developed from mi- 


irs and ten 


galvanized for two lh 
kill 
sixteen to eighteen hours, but after forty- 
five to forty-eight hours." 

As to the fact that | 


nite, but approximate, figures in 


crobes. 


minutes, did not the animals after 


defi- 
ob- 


following 


not giv 


do 


my 


servations, I can set f 


reason in justification: combina- 


such as mune, 


so 


tion of experiments, 
many different influences enter that it 1s 
quite impossible to repeat the same experi- 
ment with absolute accuracy. Only that 
to 


peated with exactness, 


which relates the current can be re- 


As regards, how- 
ever, the nourishment of the cultures, the 
animals employed in the experiments, 
and mainly the microbes themselves, these 
are factors which are only too changeable. 
It is an easy matter to carry out accurate- 
ly one or two points, but to exactly group 
scope of my experi 
experiments with the 


proved, however, so 
were too slight to 


to extend the 
similar 
virulence 


7. In order 
ments, I undertook 
Staphylococcus. Its 


low that the wounds caused by it 
merit mention here. 
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al! 


peat an experiment, Is a 


elements in order to accurately re- 
matter of impos- 
sibility. Nevertheless, definite conclusions 


can be drawn from a scries of observa- 
tions. 


CONCLUSIONS. 
My observations cause me to conclude: 
9) iy > 
cises in the interpolar space a motlifying 


at the constant current exer- 


influence on the vitality of the microbes. 

(2) That currents of twenty-five to 
thirty milliamperes exercise in one and 
one-half to two hours an action vary- 


ing from a weakening to an entirely 
deadly effect in their virulence 
That 


microbes galvanized 


(3) which develop 


generations, 


fron in this manner, 
develop a 


vitality than their gene- 


lesser 
rators. 
llow does the current act 


constant on 


the microbes in its interpolar space ? 


‘here are.authors who believe that the 
study of the action of electricity on the 
animal body must consist in the explana- 
tion of the influence of a mysterious unit 
of a so-called pure electric agent, inde- 
pendently of other physical properties 
of this energy, such as heat, electrolysis, 
Dr. Kriieger, for example, gives in 
his work, “On the Influence of 
the 


of Bacteria,””* 


ete. 
the Con- 
Current Growth and Viru- 


stant on 


lence a whole series of spe- 
cial experiments, in order to fathom the 
of the 

He says: 


and exit of the current in liquids, the 


influence “actual action of elec- 


tricity.” “As with the entrance 
polarization and chemical decomposition 
of the same almost entirely cover the real 
action of electricity, it is absolutely neces- 
sary to exclude this disturhing secondary 
action * * *.” He does not explain 
what he means by “real action of elec- 
tricity.” The results of his experiments 


are recapitulated by him in the following 


8. Zeit f. Klin. Medicin., XXII, 1898. 











= 








n Ss 
. 
I sis g e Ti Ol t it 1s mp 
= Ss to what ot I S gen- 
s’ they expe: elk ty I make 
t to add that Il ) sona COT reat I 
wit many important scientists I have 
‘ ird Sir ir views e@X ess ] 
suc i view OL the actior electTicit' 
: 
on the animal body is n! nior i 


] 


omplete error. Electricity, as a physical 


f 


avent. influences matter irrespective o 
its nature, through the combined action 


of all its properties, and only in this way 


can the phenomena produced in the body 


It is true that each time, in the dif- 
ferent forms of this energy, its different 
properties appear as predominating. But 
there is no form of electricity in which 
any one of its properties is absent. Such 
an energy would not be an electrical one, 
but one which is still unknown to us. In 
the action of the constant current in prop- 
erties and values, as employed by us in 
our experiments, its electrolytic proper- 


9. Comptes Rendus Ac. Sc., Vol. 110, 1890. 





The electrolytic phenomena, which 


Ss f a constant current through 
tine Lect yt auses, take piace in the 
nterpolar space as well as at the poles 

In the entire distance traversed the 

ns travel, as though charged with pres- 
sure elect ty, to t poles as to the ex- 
treme points of highest attraction. This 
process will doubtlessly also take place, 


inder the action of the current, in the 


liquid in which the microbes are sus- 
pended. The dividing of the electrolyte 
into ions and their migration will not 


only take place in the liquid alone, but 
also in the microbes in their protoplasm, 
which certainly contains electrolytes, as 
salts and water. This alone suffices to 
act in a modifying way on the vitality of 
the microbes. It has been determined in 
acteriology that even a simple plasmol- 
vsis may prove deadly for microbes at 
a certain strength. The more reason to 
assume, that an electrolytical decomposi- 
tion of the plasm must cause large changes 
in the physiological functions of the mi- 
crobe. It is also known.that the microbes, 


10. Zeit. f. Elektrotherapie, March number, 1900, 














272 THE AMERICAN X-RAY JOURNAL. 


although they have a great death-resisting 


capacity, are quite easily affected by ex 
terior influences, and easily react on the 
same. It is understood that in the cen- 
ter in which the microbes are suspended, 
the changes caused by the current—an in- 
crease in acid and alkalis—must also in- 


fluence the vitality of the microbes. In 


this case the action of the current can be 
compared to that of sunlight, which, as 
has been determined, exercises through 
its chemical action on the center, a strong 
influence in retarding the growth of the 
microbes. As specially reductive of the 
bacteria were found to be the ions of 
oxygen and chlorine, appearing in a 
nascent state in the center and which, as 
known, are among the strongest bacte- 
ricidal agents. In fact, there are sufficient 
reasons from consideration of the phys- 
ical-chemical properties of the current to 
explain the changes in the vitality of the 
microbes which I observed in my experi- 
ments. 

I will here take advantage of the op- 
portunity to thank most warmly Dr. Bo- 
rel, whose amiable and highly scientific 
advice greatly facilitated the execution of 
my work 

Involuntarily the question comes up, 
Does all this take place as accurately as 
in a glass? Certainly not with absolute 
accuracy, although according to the laws 
of physics, the constant current produces 
in the animal body, qualitatively as well 
as quantitatively, the same phenomena as 
in the experimental tube. The difference 
is probably caused by the conditions of 
the center. In the tube the current acts 
on a constant homogenous center, and on 
a perfectly limited mass. In the animal 
body, however, all these conditions do not 
exist. Here the current spreads much 
more fan-like. The products of electrol- 
ysis are partly prodveed and assimilated 
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by the surrounding tissues, and partly 
carried off by lymph and blood current. 
Therefore an acid resultant will not, all 
other things being equal, reach the same 
degree of intensity as in the tube. From 
this it follows that the current in the ani- 
mal body will not exercise full influence 
on the microbe inhabitants, as is done in 
the experimental culture. But we must 
not draw the conclusion therefrom that 
the action of the current in the animal 
body is necessarily weaker. It may even 
be more intense. This will depend on the 
conditions under which the life of the mi- 
crobe occurs in the animal body. In the 
experimental culture, the microbes are left 
to themselves, and under conditions most 
favorable ‘to their nourishment and rapid 
propagation. In the animal body, how 
ever, they must battle for their existence 
with the elements of the surrounding tis- 
sues. They are placed under the neces- 
sity to overcome here for their nourish- 
ment and propagation, the complicated re- 
sistance of the tissue cells, which rep- 
resents a considerable antagonism to their 
activity. It is clear from this that it is 
much more difficult for the microbes in 
the animal body to resist the action of the 
current, than in the experimental culture. 

Nor may it be forgotten that the pass- 
age of the current" increases the local 
nourishment of the tissues, and with it 
the, resistance of the cells. This circum- 
stance will also in its turn make the con- 
ditions of living worse for the microbes. 
Finally, nothing forces us to ‘limit the 
therapeutical galvanization to twenty-five 
to thirty milliamperes. We can, accord- 
ing to circumstances, increase the current 
two or threefold. Here the local increase 
in temperature, which I took such great 

11. See my article: “Donnees biologiques relatives 
au traitement des inflammations aiguees par ile 
coursant continu.” Comptes Rendus du Second Con- 


gres international d’Electrologie medicale, a Bern, 
1902. 


' 
3 











A Roentgen Ray Congress. 


A congress to discuss 
as W meet in Berlin 
Professor Réntgen wil 


of the congress, 


onor 


’ ) 


- discovery. 


tenth anniversary of the 





= the lirect 
nflammations of a ne me eae ' sustive 


gen 


of 


unnounce the death 


the Réntgen met Dr. I. P. Klingensmit of Blairsville, 
on April 30, 1905 Pa., who died at his home on September 

e the guest of 27, 1904, after ar Iness of five months, 
which marks the ged 54 irs and 5 months. He was a 
publication of his member « American Electro Medical 
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Fifth International Electrical Congress, 


St. Louis, 1904. 
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REPORT OF THE COMMITTEE ON NOMEN- 
CLATURE AND STATIC MACHINES. 

This report was read by Prof. Samuel 
Sheldon at the joint meeting of Section 
H with the American Electro-Therapeutic 
Association. A series of experiments was 
undertaken by the committee to deter- 
mine the efficiency of the machines. Only 
three machines had been furnished to 


the committee in time for this test. The 


results showed that the efliciency was 
very small when the machines were run 
ning slowly. When the current furnished 
was near the maximum the _ efliciencies 
were 41 per cent for the Waite & Bart- 
lett, 46.2 per cent for the Van Houten & 
Ten Broek, 42.8 per cent tor the Me 
Intosh Taking into consideration the 
various sources of loss thru friction of 
air, friction of the bearings and leakage 
of the current, this efficiency of over 40 
per cent in each case was considered 
highly satisfactory. The current is pro 
portional to the speed of the machine, to 
the length of the collectors, to the dis 
tance of the combs from the center and to 
the number of collecting points. Full 
details were given of further experiments 
to determine the output of the various 
machines tested. The 8-plate McIntosh, 
speed 100, gave 0.649 milllampere. \ 10- 
plate Waite & Bartlett, speed 380, gave 
0.725 ma. A 2-plate Wagner (mica 
plate), speed 1,305, gave 0.34 ma. A 12- 
plate Van Houten & Ten Broek, speed 
340, gave 0.968 ma. An 11-plate Titus, 
speed 265, gave 1.042 ma. Professor Shel- 
don regretted that more machines had not 
been placed at the disposal of the com- 


mittee. The output in milliamperes is the 
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equivalent steady discharge. The actual 
discharge from a static machine may be 
as high as 1,000 amperes, but each dis- 
charge continues for only a small frac- 
tion of a second. 

Professor Jenks, the secretary of the 
section and a member of this committee, 
made brief reference to the two earlier re- 
ports of this committee to the electro- 
therapeutic association. He said _ the 
speed of a Wagner disk, at the center of 
the comb, was 4,400 feet per minute, or 
fifty miles an hour, while the speed of 
the McIntosh disk was only 1,200 feet per 
minute. Professor Jenks thot there was 
a good deal of misapprehension regarding 
high-frequency currents, many practition- 
ers thinking they were using high-fre- 
queney currents when they had only the 
ordinary impulsive or spark discharge. The 
current is oscilatory when the square of 


} y 


the resistance multiplied by the capacity 
of the circuit is less than four times the 
inductance. Thumb rules may be adopt- 
ed in order to secure high-frequency dis- 
charges; first, make the relative capacity 


} 


of the body of the patient small. so that 
t becomes a conductor only and not a 
condenser; second, make the resistance 
of the whole circuit as low as possible; 
and, third, increase the inductance by 
the use of a short and coreless helix of 
heavy wire. 

The resistance of a 2-inch air gap, 
which is probably 100,000 ohms or more, 
may hecome not more than 100 ohms 
after the spark has once begun. With the 
ordinary size Lyden jars, assuming the 
resistance of the patient to be 400 ohms, 
the frequency of the oscillation is nearly 
6,000,000 per second. 


Lm 


























Electro-Therapy. 


ESSON X\ X-RAYS.—CONTINUED 
BY T. PROCTOR HALL. 

X rays ure Cll ) pu iLor i1LnO \\V lve ( rent 
electric waves of the s nature is isses thi s the gas 
waves oO ght, produced V { mpuises ire tnrown I Kat it Vi ently 

charg particle n the kathode against the antikathode, from which they 
strean Nothing definite is known as to rebound and strike the wall of the tube. 
t nature of the differences among rays The impulsiveness of the impacts de- 
n ow penetration, it sine pends in part upon the vacuum of the 

ys ( { on ar ced tube, in part upon the style of interrup- 
froy au il! e stream < g ( ty tion I the T i cur! oO the coil 
t se s probable that these waves ar ind in part up er resistances in 
shorter and of greater relative amp the secondary Particles of the 
tude than those of low penetration. gas appear er entangled in the 

In considering the production of x- wall of the tube, and after some time 
rays from a Crookes tube the source of the vacuum of the tube becomes higher. 
the current is of no importance provided Various devices are employed for reduc- 
the electromotive force and amperage be ng the vacuun I plan available 
sufficient. A 16-plate static machine for the plain tube is heating, which must 
gives scarcely enough current for heavy be done gradu ind maintained for 
x-ray work. The static current is also from fifteen minutes to an hour, and fol- 


ess under the control of the operator than 


is the current from a_ well-constructed 


coil In other respects the static ma- 
chine is just as good as.a coil, and vice 
versa. The quantity of current supplied 


to the x-ray tube, its electromotive force 


ind its impulsiveness are the three fea- 
tures of prime importance. The rapidity 


of the impulses is a factor of the volume 
The 


interrupter in 


value of 
the 


of the x-rays produced. 
the electrolytic pri- 
mary circuit of a coil consists in the sud- 
denness and rapidity of the interruptions. 
Other things being equal, 2,000 interrup- 
tions per minute give twice the intensity 
of x-rays obtained from 1,000 interrup- 
tions per minute, tho the penctration of 
the rays may be the same in the two 
cases. 

In a plain Crookes tube the antikathode 
is a disk at the center of the bulb. Oppo- 


site this is a disk-shaped aluminum 





verv gradual cooling. The 
red 500° F. 
After baking, the tube appears to be the 
befor but after 
particularly with a heavy 
tube is 


lowed by 


temperature requ s 400° or 


same as it was using, 
repeated use, 
under- 


current, a found to have 


gone changes which impair its efficiency. 
understood. 
The 


appear 


These changes are not well 


They 


ravs 


mark the ageing of the tube. 
old tub 


Tubes age very 


produced from an 


to be less homogeneous. 


rapidly when used with a heavy current 


and very slowly when used with a light 
current. Some differences appear to de- 


pend upon the kind of gas contained in 
the tube, but the whole matter of aging 
needs further investigation. 

The regulation of the vacuum is also 
accomplished by a number of special de- 
vices which are more or less efficient, but 
not perfectly satisfactory. If an operator 


has only a few tubes it is advisable to 
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have them of the self-regulating type. 
Operators who ase a large number often 
prefer the simple tube, from which they 
are able at any time to select one having 
the right vacuum for the purpose re- 
quired. 

When the vacuum is low the kathode 
particles are projected at right angles 
from its surface. When the vacuum be- 
comes high the particles repel each other 
more forcibly and come to a focus at a 
greater distance from the kathode. With 
a given kathode, therefore, the focal dis- 
tance of the stream changes with the 
vaeuum of the tube. In x-ray photogra- 
phy, in which it is important that the 
antikathode should be at the focus of 
the stream, each tube does good work 
when the vacuum is within a certain lim- 
ited range, and gives shadows more or 
less blurred when the vacuum is either 
above or below these limits. A tube with 
adjustable anode has been designed to 
meet this difficulty. For therapeutic work 
it is not necessary that the antikathode 
be at the focus of the stream, nor is it 
necessary to stop the stray x-rays which 
are produced from various parts of the 
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tube by stray and reflected kathode rays. 
For photography these stray x-rays should 
be eliminated by two lead screens, one 
having a small hole and placed near the 
tube, the other having a larger hole and 
placed close to the object, so as to allow 
only the required cone of rays to pass thru 
both holes. 

The x-rays are scattered to some extent 
by almost all substances, but the amount 
of the scattering in different cases is 
very different. The rays that strike upon 
a lead plate are nearly al) transformed or 
destroyed; those that strike upon a sil- 
ver plate are very largely reflected or dif- 
fused; a silver plate may, therefore, be 
used ‘as an intensifying screen in x-ray 
photography. If the silver plate is close 
behind the gelatin film, the effect of 
the rays upon the film is nearly doubled. 
The action of the silver appears to be a 
surface action only. Other substances, 
such as wood and air, cause a diffusion of 
the ray thruout every part. For this rea- 
son it is advisable in taking a photograph 
to have as little air as possible between 
the object to be photographed and the 
sensitive plate. 





X-Ray Diseases of the Skin.* 


BY C. H. FESSENDEN, M. D. 


I have selected as the'subject of this 
paper the treatment of a class of cases 
which, while to the x-ray therapist it pre- 
sents no particular novelty, has been car- 
ried out with the routine employment of 
a tube of high vacuum in all cases, for 
which, in the beginning of my work at 
least, there was no precedent, the weight 
of authority being in favor of the low- 


*Abstracted from a paper read before the National 
Society of Electro-Therapeutists. 


vacuum tube and the production of a 
“mild dermatitis.” 

My first essay into the field of thera- 
peutic work was in the treatment of a 
case of recurrent carcinoma of the breast, 
in which I happened upon one of the few 
patients whom I have found to be un- 
duly sensitive to the x-ray. In this case 
the second treatment given with a low 
tube was followed by such a violent re- 
action as manifested by elevated tempera- 

















and final- 


ohteen 


all, the 
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case was discharged as apparently cured, 
and | believé the result to have been per- 
manent, as she gave assurance that, should 
there be a recurrence, she would again 
report for treatment, and at the end of 
some nine months she has not yet so re- 
ported 

Case 3 Chis case was one of psoriasis 
occurring in a young married woman, 
and which had been present for three or 
four weeks. ‘There were isolated patches 
upon the upper portion of the chest, also 
upon the back and posterior aspect of the 
thighs. Each locality was raved at one 
foot for ten minutes. The first applica 
tion relieved the itching in a measure, 
and after three treatments, covering a pe- 
riod of eight days, entire relief was ob- 
tained and the case discharged 

Case 4.—This was also a case of psoria- 
sis, the patient being a young man of 
30 or therabouts and of a decidedly neu- 
rotic temperament. The eruption was 
confined to the back and to the inner as- 
pect of the thighs. At each sitting two 
exposures of fifteen minutes each were 
made upon the back and thighs respect- 
ively. Five treatments in all entirely re- 
moved the disturbing conditions. Dur- 
ing the progress of the treatments there 
was developed one of the chance by-effects 
which have given a valuable hint in static 
treatment of neurotic patients. After 
the first treatment the patient reported 
that, following the raying'of the spinal 
column, there occurred a_ particularly 
buoyant condition and a sense of exhilara- 
tion with an increased power of endur- 
ance. This result was not entirely tempo- 
rary, as at the end of treatment there 
was a sense of general well being, such 
as had not been experienced for some 
time. Following up this hint I have, in 


a number of neurotic cases, employed a 


five-minute raving of the spine at a dis- 
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tance of eighteen inches with most grati- 
fying results. Granted that this effect 
may be psychic in a measure, it has 
seemed to be none the less a beneficial 
one 

Case 5.—This patient, a blacksmith by 
trade, was also referred to me for an 
obstinate attack of ‘psoriasis occurring 
upon the back. The heavy undercloth- 
ing and the perspiration incident to his 
occupation produced an additional irrita- 
tion and the itching was nearly unbear 
able Ir this case the eruption was con- 
fined entirely to the back, which was gen- 
erally covered with isolated patches. Ex 
posures were made for fifteen minutes at 
one foot with a high tube. ‘There were 
given in all six treatments, covering a 
period of two weeks and a half, at the 
end of which time the irritation had dis- 
appeared and the skin regained normal 
conditions. 

Case 6.—This case was perhaps th 
most satisfactory of any that have come 
under my care, inasmuch as it was one 
which had been pronounced incurable, both 
by general and special practitioners; in- 
deed, I myself, so he reminded me, told 
him some twelve years ago that I should 
have to give him up as a bad job. The 
patient was a man of middle age, with the 
following history: He has always been 
a man of good and regular habits, and 
ip to the time of early manhood had been 
perfectly free from all abnormal skin con 
ditions. At that, time, during a smallpox 
epidemic, vaccination was followed by a 
succession of boils in various parts of 
the body, which in turn were followed by 
an appearance of eczema, first under the 
arms and latterly appearing successively 
upon various parts of the body, leaving 
one locality as it appeared in a new spot. 


All sorts of measures, local and consti- 











her. 





ee 


attitt 











ind at th present writing there has been 


no return of abnormal conditions Tl 


notable feature I the tr itment of this 


itient was the more rapid progress after 


th, Inn? on ¢ f +h 7 ] mentar he } 


mitt 


Case 7.—This young man, a painte1 
trade, had he n suffering for nearly a 


vear from. an obstinate and pain der 


of the fingers. following a specific infec- 
tion. The entire palmer surfaces of both 
hands were covered with a desquamating 


epidermis. closely resen bling that follow 


ing searlatina, and which left behind it 

tender red skin. which in turn thick 
ened, cracked and desquamated. There 
were also numerous deep and painful 


fi bleeding at times. The whole 


ssures, 
condition was considerably aggravated by 


the nature of his occupation. Treatment 
was given three times a week with a tube 
at one foot from the skin, and relief was 


soon manifested in the healing of the 


£ 


fissures and cessation of soreness, but 








(ase &S 3 ~ ) T ed ( e om 
if the most st nas we s one of the 
most sat ctor I t iitimat result 
The patient, a ng lady teacher, has 
had from a period « ng from girlhood a 
particularly aggravates lermatitis of the 
naln ; , } +] . ral anaemic 
Ppaims, associated W a general anemic 
conditio1 She was first referred to me 

] } , + + he yr already 
eariy in the rest i! iving aiready 


had eight x-ray treatments at her home 


during the Christmas vacation, so that 


improvement had already begun, and I 
did not have an opportunity to see the 
case at 1t8 worst At this time the larger 


portion of the palmar surface of each 
hand was covered with a thick, dry, scaly 
Wit! numerous fissures. par- 


ticularly about the roots of the fingers 


epidermis, 


and in the folds between the thumb and 
index finger. The condition, aside from 
being a painful one, was the source of 
constant annovance because of the un- 


sightly condition of the hands Two to 
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three treatments a week were given with 
the high tube at- one foot from the sur- 
Between Janu- 
treat- 


time 


fifteen minutes. 
March 
ments in all were given, and at that 
the left 
right so nearly so that it was hoped that 


face for 


ary 8th and 29th eighteen 


hand was entirely well and the 


umulative effect of the treatments 


_ 


might carry along until n conditions 
were established. However. this did not 


occur, and early in May treatment was 


resumed, the lesion being confined to a 
hetween the 
ight hand 


Treatment 


slight roughness in the fold 
thumb 


with 


and index finger of the 1 
one superficial erack. 
twice a week was given through May and 
the case 


apparently 


was discharged June 3d with an 


normal integument upon both 


hands, a condition that has not existed 


; f 


onse 0 tne a 


measure during 


since the first sturbance. 


As an auxiliary the first 


period of treatment thin rubber cloves 


were worn at night and a local applica 


tion to which she had resorted previous t 


consisting of n 


treatment, proprietary 


preparation, the principal ingredients of 


which appeared to be tar and glycerine, 
Constit treatment, 


e } 
| " 


which | ar Intan 


was emploved. tional] 


: 


the nature o ir with, 


was kept up by her regular physician. 
During the latter period of treatment use 
of th 
vacul 
to the 


vantage. 


high-frequency current through a 


supplemental 


electrode was made 
regular raying with apparent ad- 
Prognosis is at the present time 
there is a 


doubtful. but in vent 


any 


X-RAY 
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present freedom from all ant 


oyance, either 


iysicai or esthetk pe nt of view, 


from a 


and, to the mind of the patient at least, 


, 


the result has amply warranted the 


trouble and expense incurred in reaching 


it. Certainly all methods employed for 


relief had been futile until this one was 


emploved. 


A careful consideration of the method 
employed in the treatment of these cases 


gested 
viz., the 


would seem to bear out the idea s 


at the last meeting of this body, 
action of th 


the vacuum of the tube employed and its 


twofold ra denend ng upon 


analogy to, if not identity with, the two- 
fold action of the crude 1 attenuated 
drug 

In a large 1 ber of varying conditions 
I have depended upon the tonic action of 
the ray from the high tube, in all cases 
ivoiding production of ritating effect, 

ther { , the low tube or the too fre- 
q nt yr too nrolonved ey sure fo the 


and saf rY ethod of treatment. It ic vren- 


eral] 1dm tted t} if abr ram! skin cone- 


growths, depend 


ipon a tissue condition of low vitality, 

n a degree of radiance short of 
{ S nt for tl dest! tion of nor- 
mai tissue Furthermore. ere seems to 
be a primary tonic action of the ray far 


short of its destructive action which ine 


ases he skin and 


functional power in t 


inaduiar rgvans. 











Unipolar X-Ray. 








Sankara 





are emitted from the o inder travel na not he ised 9 PTT tively ? ntroducing 


: 

- 
venience of eening the ft em pnosition. kK yner ' iy er thes trod ne. 
is of vital importance. The rays as they tion of radium into the stomach, should 


directions, and it is a very diffieult matter these bulbs. The fact that they are at- 








experimenting with various 
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bulbs can be made of any desirable size, 
should make it a simple matter. Similar 
methods can also be used for the introdue- 
tion of thes bulbs into the rectum or 


vagina. The tubes which I have used are 
simply small vacuum bulbs with a kathode 


fused 


into the other, placed at the usual angle. 


into one extremity. and an anode 


The kathode extremity of the tube is at- 
tached to an insulated glass handle similar 
to those 


quene vy currents. 


used in treating by high-fre- 


This is screwed into a 


wooden handle, with a wire running thru 


it, inserted to the extremity of the 
kathode. The whole arrangement appear- 
ing as an ordinary elongated high-fre- 


of the 


its extrem- 


quency tube, with the exception 


infused cathode and anode at 


itv. The anode has no attachment on the 


outside of the tube, and is merely used 


A N ew Remedy for Appenliicitis. 


German medical journals are recom- 


mending a new and peculiar remedy for 


appendicitis, the employment of which, it 
is declared, will obviate the necessity for 
the use of the knife in the great majority 
This walk- 


fours twenty minutes four times 


of cases remedy consists in 


ing on all 


a day. A contemporary states that this 
method is not only original, but almost 
aboriginal However this mav he, the 


method is certainly worthy of considera- 


tion. This method of trehtment operates 


by strengthening the abdominal muscles. 
When the muscles have relaxed, the bowels 
hecome displaced, congested and diseased ; 
the disease extends to the appendix, and 
thus an inflammation is produced. It is 
claimed that a well-known German dip- 
lomat has been recently cured of chronic 
appendicitis by this method. 


We do not doubt that a person having 


this disease, if not in an acute stage, may 
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to direct the rays toward the point de 
sired xy riments tend to show that th 


anode is superfluous, and that the rays 


can be generated directly on the glass 
Thess bulbs, on account of the minute 
size, become hot in a short tim hut con 


of the 


to the 


sidering that the source rays can 


so closely to he 


be brought 
treated 


ivsions 


it is that a half 


seen minute ex 
posure at a distance of perhaps one inch 
from the source of the ray is equal to a 
number of minutes with the tube at the 
usual distance. There is some sparkin 


from the surface of the t ibe. due to th 
high-frequency currents passing throu 
it, which can be remedied by en 
entire tube in rubber, with the exception 


of the parts through which the rays aré 


Med. Record 


desired 


be benefited by 


getting down on all fours 
and walking like a dog; but there is som 
thing more he must do, also. Though he 
may with benefit walk like a dog. he must 


stop gnawing bones like a dog. The dog’s 
method of locomotion is good gymnastics 
for strengthening the abdominal muscles, 
not adapted to the 
Files! 


peatedly been shown to be an 


but the dog’s diet is 


human constitution. ating has re- 


active cause 


of appendicitis. Persons who do not eat 


flesh are little subject to appendicitis. This 


has been clearly proved by statistics col 


Algeria 


there is an opportunity for comparison of 


] 


lected in and elsewhere where 


flesh-eating and non-flesh-eating classes 
Undigested fragments of flesh undergoing 
decomposition in the colon are especially 
the cause, setting up inflammatory proc- 
esses in the colon which easily extend to 
the appendix and even to parts that are 
Health. 


more remote. 
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dicing and the des ription o 
often 
nental emotion; that fear alone 


paralysis 


n sanity uncon 
rspiratiol holerina iundice, 
of teet anemia, skin dis 
pelas and eezema Every pas 


its peeuliar bodily expression 


re] fion makes an inwhole 

Mind translates itself into 
ssue Whv need we demur. 
are told that the converse of 
It certainly does 


illogical] If this universe is 
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Ss the I I Vil tne 


ercise, 1 n al ets an 
eremonies ma e found salut n the 
‘ of effect h an end 

lt is Her Wo es 
I \ t gn nt resuits 
ire poss ( reat imp i to their 
ittainment er S eCca the av 
rage mar clined 1 vacate the con- 
trol of his being. put his body into the 
keeping of etrine an ssoul [him- 
~ nt e care of | or pas 
tor 

Un tar we of the 
commol! rder mn st aea wit our sub- 

ts on ft pian W e we find then 
| en ca Ss sist I ingeis food tney 
t eat bread an e fruits of the earth. 
S when the ul mmunicate, 
whether by faith or Lit ving thought, 
with higher fountains « ealth, the will 
seek Tor heal rm nes { mala 
dies, and n the furv of intolerable pain 


will hurry to the dentist for deliverance 


from an aching toot) Many of us are 
too weak of mind for these higher things. 
Yet to those who would persecute mind 
curers and others I would repeat the 


words imputed to Gamaliel “Tf this 
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counsel or this ‘work be of men it will 


come to naught: but if it be of God, ye 


can not overt therefore, 
from 
hap y ye be found to fight 


—Dr. Al 


Transactions 


row it; retrain, 


and let them alone, lest 


these men 


against God 
A r om National 


eérander 


N-Rays. 


Ass’ 
Becquerel havit ft the room before. 


Lummer started 


meeting was 


statement that the subject would 
been worth notic t that the French 
Academy had recentlh warded a prize to 
Blondlot for his work on n-ravys. He was 
aware, of course, of the itographiec ev 


the 


dence wl ch had heer a d ced for 


existence of n-rays, but t the exact pro 
cedure in these experiments had vet to be 
carefully serutinized. He quot ad Bee- 
querel’s opinion that n-rays have their 


effect by being into the eve and 


augmenting the sensitiveness of the retina: 


As for himself, he was inclined to the 
opinion that the result was largely 
phvsiological, perhaps en in some de- 
gree psvdhological. He described, to illus 


trate his pl veiological 
periment 


though. as he 


candle in one’s 


said, the observer’s time would be much 


better occupied in sleep.’ The experiment 


consists in approaching a candle toward 


the eve na ] re 


) and to one side 


of the visual axis At a certain distance, 
the pupil begins to undergo contractions. 
giving the impression of variable lumi- 


15 had 
but 


one ¢ ] Lime 1 to e snece le d The 


nosity.”” Of the members present 


made experi detect n-ravs. 
only 
latter deseribed cases in which an observer 
watching a nhosphores 


ter te d 


th, ppro ; the ok af the 
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screen of pieces of various substances. 
Rubens remarked that he ud once per- 
suaded himself he c tract limivy thea 
motion of his hand behind s creen, 
ut id found ‘ CUl I VV ‘ ‘\ se 
with other people’s hands He thought 
that “s estion id a il to do 
with the ed phenomena. Butler gave 
( nee of the effects : eation nd 

rts ; ’ ; 2 onnectior ; it cince 
Blondlot’s measure t velo of 
Roentgen rays is int nke some e@x- 
tent with his 1 researches t meas- 
urement ht te t car repeated. 
= s. it will be seen. ft ell 0 he 
meeting Was one of caut not to say 
uncharitabie, scepticis! Al Elec., 


The Structure of the Atom 7 


(P t. V Mar ) discusses a 


ma emat i! prob err sugvested by tne 
view that the atoms of the elements con- 
sist of a number of negatively elect ed 


problen d1s- 


positive electrification. The 


cussed by him is the motion of a ring of 


n number of negatively electrified 


particles placed inside a uniformly electri- 


fied sphere The eneral equations ire 
first de yped and are then applied to the 
cases of two, three, four, five and six cor- 


pusecles and the mathematical conditions 


for the stability of a ring containing more 
than corpuscles are developed. Che 
iuthor then applies his mathematical re- 
sults to:the hypothesis that an atom con- 
sists of a number of corpuscles moving 
bout in the sphere of uniform electrifica- 
tion, and shows that if the corpescies are 


constrained to move in one plane they will 


arrange themselves in a series of concen- 


rings. while when thev can move about 


ll directions they will arrange them- 


neentric shells. The 


selves in a series of ( 








‘h- 


rhe 
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author adds the extremely interesting 
proof that if we assume such a structure 
of the aton t wlll have properties analo- 
gous In many respects to those possessed 
by tl e atoms of the chemical elements, and 
that in particular the properties of the 
atom will depend upon its atomic weig 
in a way very analogous to that expressed 


by the periodic law.—E£l. World and Eng. 


Pneumatic Cure for Blindness—' here 
has recent y been not ced a pneumatic cure 
for baldness. This is based on the old, old 
theory that the loss of the hair is caused 
by a diminished blood supply with result- 
ing atrophy of the hair bulbs. Positively 
the last thing in the treatment of this af- 
fection is what is known as a “capillary 
chalice.” We trust that our denomination- 
al friends will not be shocked at this use 
of the word, but will take the broader view 
that is derived from the Latin valiz, mean- 
ing a cup, and that it is only within the 
last half-dozen centuries that the word has 
been specifically used to designate the 
communion cup. Besides, to what more 
noble purpose could an instrument with 
any name be applied than in the relief of 
baldness, the deformity of youth, and 
scarcely to be borne with equanimity in 
old age. The mechanism of this treat- 
ment is simply the old one of cupping. 

The chalice is nothing but a hollow 
rubber pad from which the air can be ex- 
hausted, and in this way the circulation of 
the scalp stimulated so as to produce 
healthy hair follicles and stimulate the 
normal growth of the hair. We are left in 
no doubt as to the efficacy of the treat- 
ment, for the advértisement of the com- 
pany selling the instrument contains a 
number of illustrations of “before” and 
“after” treatment. A number of men are 
shown with remarkably smooth pates, and 


vered with 


r that wou ye | I f any barber 
in the nd \\ re informed that the 
“chalice 10es not m to produce a per- 
fi w]) course, nature ab- 
hors, t that it is only a partial one. We 

it this conservatism on the 
part ¢ ikers of the cup, because a per- 
fect vacuum might result in the loss of a 


yrtion of the scal) and there would be 
ype of restoration, as even with this 
the circulation it 


r? al st TY ] il v 

‘ i ha be hoped that the denuded 
cranium could produce a luxuriant crop 
of ha \r. Health. 





Medical Electricity. 

Electricity used in various forms has 
come to be a valuable adjunct in medicine 
and surgery, and undoubtedly will in the 
course of time be a much more important 
factor in the treatment of diseases and in- 
juries than it is even now. Medical elec- 
tricity is as yet but in its infancy. Of the 
many modes of harnessing electricity to 
the use of the medical man the production 
of x-rays is the most conspicuous, and is 
fast taking its rightful position as an al- 
most indispensable means of diagnosis in 
certain cases. 

The Hospital of May 28, 1904, contains 
a resumé of the latest literature concern- 
ing medical electricity. Brock and Stan- 
ley Green have pointed out, in the Quar- 
terly Medical Journal, that the x-ray tube 
is of service in the more complete defini- 
tion of diseased lung in phthisis. They 
have now had a number of cases to base 
their deductions upon, and declare that: 
(1) Inno single case in which the physi- 
cal signs have pointed to disease have the 
rays failed to detect the mischief; (2) 
in some cases in which physical signs have 
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deposits 
I 


been abs¢ nt the rays have s wn 


these < phvsical 


in the lungs, and in 


detected : 


’ } 


signs have subsequently, een 
(3) the early diagnosis is certainly helped ; 
(4) that the extent of tl aisease 18 In 


shown to be greater than the 


many cases g 
physician thinks: (5) that the progress 
and results of treatment can be watched 


with greater accurac 
Chisholm Willi: 


ical Journal. cives f ) ‘ stimonv as 
to the beneficial effects quency 
currents in the treatmen sis. In 
1901 he recorded forty-three cases under 
treatment. and now of these, three have 
died of pneumonia, of tuber : 

and of lardaceous dis¢ ise. He ses that 


the 


available. In 


apparatus be of the most powerful 
tuberculosis of other parts, 
joints, etc., the best results have been ob- 
tained by genera! ele trificat n oml 
with a high vacuum ele 
the resonator, or the ordinary x-ray dis- 
d-standing tuberculous 


charge. Cases of 0 


lesions he states to be very amenable to 


treatment. In the treatment of lupus he 
finds the x-ray tube as reliable and to pro- 
duce as good results as the light treatment. 


He urges the use of the high vacuum elec- 


rh enough 


trodes with a vacuum hig to pro- 


(lso 


the patient should receive on the condensa- 


creen. 


a 
7 


duce fluorescence on at 


tion couch as much as 350 milliampere 


and upward. In opening the discussion 


upon the subject of electro-the rapeutic sin 


the treatment of malignant diseases, at the 
annual meeting of the Society of 


init shy 


Electrotherapeutists, Lewis Jones raised 


numerous questions of the first Importance 
which demand solution ere much advance 
can be made. Notably is this the case in 
rays are of 


” 


“X-rays, 


the matter of what kind of 


most advantage—whether the 


“cathode ravs.” ot a combination of the 


He personal! recommends the use 


two. 





of a “medium” tube. and prefers to oper- 
ite with the anti-cathode red hot. He 
avoids dermatitis by arranging the ex- 


posures suitably, and continues the treat- 


ment for three, four or five m 


Alan Jamieson, writing in the Lancet, 


in reterring to the e1 rwwment of ird or 
soft tubes in x-ray work, states that he has 
found that weather affects the rays ma- 
terially, e. g.. on cold, raw days reactions 
more readily oceur. Wild, in the Medical 
Chronicle, has grave doubts as to the pro- 
yhylactie value of the ravs il eventing 
recurrence after operation for eancer. A 
case of splenom iry leukel 11 yrted 


n the Medical Record, August 22, 
has been treated 
reat success, and other similar cases have 
been since reported. 

standing the 


and 


a superficial 


On the whole. notwit! 


many instances in which skin diseases, 
even malignant diseases of 
nature, have been treated successfully by 
agent that 


this means, it is as a diagnostic 


the x-rays have vielded the most brilliant 


results. As remarked before. however. we 


are only upon the threshold so far as the 
use of electricity in medicine and surgery 


VW edu i] Re f ord. 


is concerned 
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